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Brhe 39 AAEFV) o= ARy SAEA=Y FE AY Aot F, U7
AR AL ATAYe] Exstd 7ot AL d AL o= AE o
FolFon, HriEde el dx=std #FllAd H7IExHZ I AeEd
A AEu WHHUOH, AAREH ok AAHTA AL drpt 2 B35
AL =7t sk AEolth ol ti'l F7E7E o] Foi A7) M= g |
shol thak LI BUERL A ol Hgoz 3 A = AR FHIE A
= ofok st dHA = EUHF A S0 E ] WSt tid Y =2 A
29| o] o]Fo|AA &l 7] W&ot & E°l, 1972 FELLHTAT
ol A" olF s FErt oJgA WHIled=TtE BIHE F e HEA
A= A87F 200d0] At AFole FE2A A7 olejolle At AA &

H(Knopman & Smith, 1993).

A4 Fs) Astr] S8l 109 EHE FASHE 9F 20,000 o] Al 22 L xE] 7}
= Aoz HAAHL v Ant SA0 o5t Fafo] oF 89 Heo| dA4H
d Z o] N2 AW A vzoA FFAHA P2 1009 Hol 9= Ao

2 AARL Uk A 253 Fok ol Aee FRAL AR A T F
WEe] 70%7h A&H oz AT Aztol BAY Wtk ol AFL T W &

ol F AE3tE o A ol FHHEAL &2 =
o] F=5o] A jofsta Ut

u

_

o Agoer & o It 65% =7 3AE AESt=HA Tl
|

HE olF g A 25%7F oY FAEFAHC] de= shal, U A 10%7F 3
= WA ANZEL AEFAZE 283 Ao® vEsth 19909 Pl o3& 33l
W (the pollution prevention)e FHAIA FslE AHANA e ALY} HAT
=025 fFAStE Atk 19939 = @ WANSAAYL d¥ T Hoo 9HE&
T Q= Aol ug Fefdrdolnt. mls S$F AL “33/507 ZEIFH R Izt
ANA 7+ & 7t 2= 1759 FalststEd S 1992 E7hA] 33% HWiES &



°o]aL 1995 T 50% E°|=F vk 53], = =FA 9 A9 T5o] AA
vl Hdle] ASS AR AT&T= “33/50” 22172 EH 66%°] vlEe AT
ASS dAAUA e AdEAES FAHLRE o] FATL §,\1”4- EOE 9=
Lawrence Livermore National Laboratorydll X & A& 7|42 Fo
O A =8 A= 42 oty oey sz 5344 Agd 3482
Tl A o] HX ot o7 FAHAMAE LS HAAVF Ao w yehy AAY &
de 7P 2T dut A7AARE sl = &L 7IQA IR dds dwslE A
1

2 dolgith. B Eol Bk R /YWES 4FHE Ao 4AA 19
U oolAlE #7199 H9MOR WolEolx Yom hu: o]
SRS

269 v U7 S oA BAEAC gASL dEA B A dE =

of ®BAT. FEAY AT ANELE REIY NFdeE 49 Corporate
Environmentalism< A Z3tH RE9 87 7o 8 &4 $§H RS &
At Zlolty. 53] DuPon #2& & 3|AVF €708 R of
Aol Y Fof oo FF3rlEnt AL AA Aoz sfuiti= W] ot
oA = HA A T E FAHE AR Y A3
AN SFRTo FHAMT B FAE oA ¥ AT FE S

B 7199 Adolgte A4 stell +FHA Av= Aolth 22 dF9
Dow Chemical SA &34 92 D=3 I7te] #AAES F8&3t= FElA

Jel3 SSAES] AFRANARY v} #7157 AHe] A life cycle
5ok A Aol tel e Aok Fa AP v N@_a—z
E 3N 8ol JHed AW 2YV1E BE op et Hie #H7ES A

T wAolth BME AL 1]

Z A Pollution Preventione 2
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A% dob gA Ak MF = 505 A% BAE oAFHY ABE AMES

gom v=dTo 83%7F 2 -HgAE AlAde] dEe i

1972 d A @A AA o]F 1987d7A FAMAE 98] AHRE FEA
He 1984d BRW/IACE oF 3WY DVt de dAG dFAoy FHAHL
FAMAe] ot QIFE7Iet AAGF] FUle® Bsta 29 453 of
3t WAE R TE 2 9oE A e FEolth(Kraft & Vig, 1990). &A=

IS FRLASAE AY ARV 318 29 Y (point source) S 2 HE & 2
LAMAR dAs o= Aotk Ty 1A L@l tE AlE w2y

A = AA 307 R AgHEFLdY T oF 15% ko] AW F
o o3t HAEI Y= AAHo]thH(Rosenbaum, 991). EZF, 77| Fo v|E
AA #Ha9 2/35 At sHHTU B4, A4, 34k, Az, oigA]

1=}
B
TAA HlEE = Bl 29 Y (nonpoint source) S ZHE Y] FH e H-2 1987
2
A

i F{O
i,
rlo
9
v
2

o2l

AGAH] NA o] FHE AIZE AFE I o]l A WAGE

s
o = ¢ Qo

HA e Hg A Nutrient = A3 A4 A A P& 7Ll o a4
o=

I Herd AH 5o d2AANA T2

Aot QWA E =¥ Monitorings 3t o Ik e Ho] A EHWH
AstrE Foled ASAA A FPAIZIT. a8 AFHES T3 H, A
gpo] el AAE WALt APl B XS A AESHAL o 2HA
ds ol AA= FAlEdEds &RstE Efo] EHlE Xof JeAE F
Astal ok A7IgE TlsolfdE AMER A7 |EEC] £5 AL JoH
71E AAAE HS 585 wolet AEKH] =¥E VLol Utk 19a A
ARl AHEFof wgolg) AR Fal viE=2] AUE ol FoAX L Yot
3] Tl AAHH viESFEY U 2ol ¢ ¢ WE & HEgELd 2
AEF Ho] o & =884 E&S SUNE BAAYNES & & Aot 8=
= H=& HRA ARToxe A A gk /fdo]l @2k o

HaA e Aol 7 ofE: AL vA viEdoA Eolee FAEE AR
o 1990 FEAA MAFHOE ZF =A 4AFFA 2 ARAAGAH = HEY Hr



Agd e 7 BES A AN 25 Ve FIeEd §EAVE
= HIES|A 8571 e A4F FalEe] ZIEe Bstal Atk =27 wiH e
Z4E 2Folv AAC diF Ve =8 AET e AdHrIEE0] AYH
A% = JF opu et

1A 9] FFE AFEFEA AT o9 B B HJF S o|F=t 5ulE A3}
TFE o 809 27t BAEHJL 1009 e HsAYFES HA e BEYoh
EE o] A A e A= w5t A= FRoH AFol AHHd 7149
S0l £& 25 AHElE AN dATL glolATIE Aoy @AY wZel Al
2 A7 E AR flojd A E st Eodth

O A72s AL @ vl=r9] 343 AAdAE Aste] 29l tsixe &4
3] WA el Advke Aeolth Astge] o] AxFRTE oF 508y W
AAG Folw wl=r =Rl WA 50%, AFATY] 95%7F Adtgol vpd ES
o)t o FHETFY 50%, FHETY 25%E Aol & o=
A, a3 AskgrE 13 A-$- 10~100feet(3~30m) =TS 32 o] =
ego] ulg of3itt= A S A7 w(Rosenbaum, 991, Vig, 1990), =27
o] AAE A 2ART A or & EAV O Z HALE & F AUtk

%0,

?2

©® fFi=d 2 FHAZIEA

Bacteriaz= Z#fo S HBEE AHslo] 2o IS & Ao=w 7|gE 9t} 4
£ 9 4/F4 fﬂ] o Al Wl &= = Sludge ol ¥ Bacteria’} $+=A DNA
7l€2 HEE 4 A2 toxin-eating bacteria® AP H ol -+ banzene,

toluene, ethylene, 1?4_1_ xylenes <& &3ttt AR o] HZAE EA] HF A E
ol A Sludge”t A& YA &= “zero”sludge discharged o] A-83}= 1 9
o}. Catalytic Extraction Processing(CEP)2 A2 A H7& HE7|&€= o] 7]
<2 molten metals ©| &, Fall=d& Ealsted =5, Algtd, T8 72
2 FFEHo] EFH7 oo AHAEOoE AYAIIE ZlEolth Slurry
Carbonization®] & 7|&€% A #H7E A7 28 7]dA F71&S AAT
T AR3} ot YRR V€ AR WlAe 2y 1 stdA frlEe] &
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Aot Azd F2E AIAANA dFUAR e dRIE 1T A=
gHth. Waste Vitrification B3+ 3l #H7]1& Ag7le=2 Faf #A7l&<S &
A3 2 FeldE 3N A FHE IHE FASH gk o] WS A T
=90 49| Superfund Sitedll frall# 7= Aol A&t Avt. HZol JEH
Super EPS& 1719 A77F 1/30.2 Eo| &L AlAH %} %‘Hlﬂ g
Ao aa IR SdoA ARk &FRI7E aTE At e
A EdolA wiEE+E Volatile Organic Compound(VOCQ) Xﬂ Aol AE-E =
AAZ] GA ZAAA = B WA ey FAs Z2717F FHoALL &3] ofd
(flameless) W& AH&3to] AAANZI= 7I€ol 54, 2835 AT

o o
fo rx

(e

(ol

IFA A AIA z2a8 F P B3 AAS Hola e FEel
Fel=d Ak FelHrE AEEckR dEA Ao weiede] AlE As)
197613 AFH a3l =2 5 A H (Toxic Substances Control Act of 1976)2 377
of getEdel fFalde AAD oFE FHsAoY HARsioF & 3te=do]

%13,000%01] o211 01 S sgx4x4 1:11;1.0 0}7:] F1 hq_ ™ 3]] —r]
A= HEE st = 93 1980 FHHEEHS AAs] HIH
el E 7= Aol i Ao FE Ao FHstA ot 1980 of A
19901 Atol9] 10 F<F el D E =<l o] Aol o|F53 AL Hr|HE A
A frald 7= Aede 1% 533 A o] A th(Rosenbaum, 991). Ay &22#) 7] A
g EAE AZ4st7]= npxr A olg A& g v = U]‘——HLO”’H A sh= AA 229
719] 3% Hroll xA|skA] o t& g r]ehs Ae7b w-g ELesioe
EAS zky o A2~ 79 80%7F W, 10% J_7—|L, 10% = &&= A
o, AZE&E] A7 dBETE dAT E& Zo] 2HVEAE THAE
T e AR ' 5 Aok Aad 7HEAATE AdSES Ag8dmel tis)
EetA HAE Qo A BAAsE T A FAo] AE fitke Hol A
A= o] $tH(Rosenbaum, 991).
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<EF 1> "= FE FHAAA AF

5w - ool LA X% A )
Alaska Energy Atlas 2007 ' ]
Arizona Arizona's Energy Infrastrocture
California 2007 Integrated Energy Policy Report
Califormia En.?rgy Action Flan 2008 Update
Connecticut 2007 Energy Plan for Connecticut
. Delaware Delaware Energy Task Force — Final Report to the Govemor
Florida 2006 Florida Energy Plan
Idaho 2007 Idaho Energy Plan -
 Indiana Hoosier Homegrown Energy: Indiana’s Strategic Energy Plan
lowa Emnergy Independance Plan
Karsas Karnsas Energy Plan 2008
i Kentucky Comprehensive Energy Strategy 2007 Status Report
Missauri Integrated Strategic Plan
| Nevada | Swate of Nevada Energy Consenation Plan for State ovemment
MNew Jersey Ekartrle-vJa'seyErerg}rhlasﬁeiPIanm
2P Stete Energy Fan and Firel Environertal rpad Sieleent j
New‘r'ork. | Towad a Ssirate Brey Ftus A Thee veer Sretegic Quiock T8-11
| Norih Carolina State Energy Plan
Oldahoma Odahoma’s Energy Fulure 2002
Oregon State of Oregon Energy Plan 2007-2009
South Cardina | Climate, Energy, and Comimerce Commiltes: Final Repot
- Texas Energy Plan 200G 0
Wermant Comprehensive Energy Plan 2009
Wirginda Tha ‘\irginia Energy I-:'Ian 2007
Washington 2007 Biennial Energy Feport )
West Virginia Energy Foadmap Final Report
Wisconsin Faoot o the Goverror's Tesk Foee on Bremy Biiderty ard Fenavelbies:

3) AUA FF R AR

52 Ao FA]AFA (National Governors Association) 4Fshol] At A FAL
F-2 (Office of Federal Relations)E& Fi. 352 AWAR oux|HF ] F3F
HE HAIL Yk o] 52 A A oy R AAAL £ 43 (Senate Energy
and Natural Resources Committee)oll 1% =] FA o I 7 F9 g

e AEE T, AAH o 27 ouA R AH A SHEE AYT B
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A1(Comprehensive National Energy and Electricity Policy)
of AASL At

Ll

23 ste] ]3]

b

=R 3571 FolA AATEsAUA % FFHIE(Renewables  Portfolio
Standards; RPS)< A|Asta, wl= 97 FolA A7 AUA YFFaHE
(Renewables Portfolio Standards; RPS)ell EW ¢S F7tste] Qe THA

4 =de st o,

ME: 30% by 2000
b increase in retail sales by
“WA: 15% by 2020 (Xeal: 30% by 2020) 2012, 2) 20% by 20178 [ 5 NH: 23.8% in 2026
3 WI: requirement varies by 1F MA: 16% by 2020 +
S AED) utility; 10% by 2016 goal ok ' 1% annual increase
OR: 26% by 2025 (large utilities) MI: 1Eeb 2°1:5 " a3 4 ) (Class | Renawablos
K 2 MI: 10% by 2015 § RI: 16% bi 2020
[ 3 ) 4

/'t OH: 256%™ by 2025 | C1:23% by 2020

4
T T NG: 12.6% by 2021 (10Us)
[+ AZ: 16% by 2026 10% by 2018 (co-0ps & munis

( ® [ £t DC: 20% by 2020

't NM: 20% by 2020 (10Us)
10% by 2020 (co-ops)

TX: 5,880 MW by 2016 |~ ~

g HI: 20% by 2020 ' [ state RPS
'?" » State Goal
' £} Minimum solar or customer-sited RE requirement @ Solar water
* Increased credit for solar or customer-sited RE heating eligible

**[ncludes separate tier of non-renewable “alternative” energy resources

Z+=: http:/ /www.dsireusa.org/documents/SummaryMaps/RPS_Map.ppt

[ZF 1] "= 8 AAAUA o FF5 H1E(2008' 11¥€ FA)

, viE

—o

A Fo] FAAUAAL S 4HE W, vj= Aexdol F A
= TFS AUA B B, oA olitstE A wiEH &, AL
=3 ok dE £l AA

2 FHF2 10.9%< A
< 20109742 20%, 20203744 33% 2 F7MAI7 = ERE AAHSIAT viT
& Fo A¢ 'F dAuAAY 9 HF SAHIFHIL
Final Environmental Impact Statement) ; oAl Z+ o] FAE A4 A v
d s ATedet, AdvEsAUA e 8l & AT (public benefits
funding)< 1998~2006'd 717t &<t 99 8,400%F & & vwlHsl= AL HRZ 3}
Aok Az yote] B9, AEIH 7193 FYsto] AN AHge #Y Alx

0

~

i

[¢]
284 71 & AN A
&

—~

State Energy Plan and



Bl (Automated Demand Response Infrastructure)S =% %L 7|3t 9lom, A
2 Eolve] A, st AA RN 2472 A

AN RIALE] O] Awetal §A miEd 5 S NdstEsE Ay

Ao F= A7 AdiA 35 2 odA &8 FLEIHA 8 dh)e 54

o2 st HlYgE A 7]1¢d(Sustainable Energy Utility; SEU)=

D AEiES 43} stHAR oyA A& dd & s A71E vt

data Sl

.l-l.I
fo
2
S
>
o2l
i)
i)
rd
i
i
=
ofo
tlo
fo
L
gﬂ,
ra
)
dlo
:\_1‘
.
ui

sz
1=
g Folth. 2z F7F &3l A= FH717 = Western Climate Initiative(127H
), Regional Greenhouse Gas Initiative Accord(97] )°]Ttt.
@ 3971 Foll A FAANAA A7, N, ARAYS A8l 71, e S7H,
Hge] d7gAEd 98 ol
@ 2078 Fol A AFAAHA Fu] A M (Green Power Purchasing)s A3 Z©|
H, AE AEL oyA &uHlFe A HlE&S AATMs AUAE FHE)

55 sta Ao ") % A=V Jded, wHAE FY A5 2011E7HA
AR AE9 A 100%E 75 oA oA F5LES ot

® 4871 FlA A F(Net Metering; 3871 F) &= A7HA8AE A8 Aew
A4 7] (Interconnection Standards)S A3 Fo|th.

@ 1770 FelA d71age] &) AR Ad7F
Benefits Funds)S &%93t1, 507 FoA A= & 9

A7 A =de Adskar o

e zTte] B "2 Aol A2 A7 EAX AHA 2w 3ol A=
FRHE AMUAE THshe 2A9 TS dHsta, 5dHE FHT
A AES AAst d¥E T35+ A A (Alaska Rural Energy Plan)<
AAskaL T

© 4678 FollA thAAE A4 - 75, WADAR AHE 7 AT A - #F
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Tl A A4, AledE, =EdreE, Ree 52 Alesta ok

0 477) FollA Ao =
and Vehicle Fleets)S =

F HlE&S Eo)7] 9% 1

%5 9 °|A(DSIRE)E T3 Hlasi glow, HH% NZE HRE A F3ly
Aok =3, Ay 2 doluA] FF] &S =ol7] Y% =¥ =z Iy
o] AHEa glow, AJATE oA AA AASt AF AL ARt
I 9UTh

vl 337) FolA olvAHeF BF e AUHA & A 7]|F(Energy Savings
Targets/Energy Efficiency Resource Standards)< A3l Als)star ot $14
d Fo A5 oA A FAE oA dE9E Fr1HoE HAustHA oY

A dee A5S =R o

N

#Hd WEZXCREE S =9 oAl JdA(the Arctic National Wildlife
Refuge, ANWR)OIA 7153 7k~ A4, Z3td Asx M) 7] (corporate
average fuel economy standards, CAFE), 247} &S 93 7ZFstd A=At
do] =¥ F& T2 AduAAAY2005d)0] AAHHAL, oA AH #Hg
SUME How F2 U a& F3 AAA oUA 7HEAE FEA77] 4
sto] ‘Ao HA] 2y W QFE R (The Energy Independence and Security Act)
of A=A 1 9 7 HZel vl oF oA yehd ouA] B B 2
FEFe v HAE 20099 vl= 3)&E 51 A FA (the American Recovery
and Reinvestment Act, ARRA)°|TF. ARRA + oA Fxa}, Qe 7fAH, =%
M, 8443 AR & F4, AdUA Zledd &7 dF°] & 71z #5 AT

5o ZHBT.

s

_1 (



A4 73 Z AIAAZY T

a74e BAnde] As P st A AgA e FEY
< TSkl Aok 19959dele =7 @A I EUA A A (National
Environmental Performance Partnership System)& 753t &7 %3 =4 H7}
BABA L) A= A, Aade] P, xﬂﬂA F84 AEL 5 B

o $54 e A9 AY 5 AR s Yok o) AAel ke FPRE
AR LTFE AaFY BHIES EFHUAS HAH BR BB
YA THY AUAAE BAAA Gl ol F AW Ak BFH} /1Y
AEE F5He] BYe Fokel AAH Yot BRnol WYY & LS
QI43k3 7,000 7] o1l ARk 2AFel ARy HEy Tz adel)
of3ba gle.

Hge S5 o el A RE FhoIGe o2 HAH 2HAEe =
mAEe Folstel WAl NAAIL Qe FAYAE ALY S e 0o §54
a AP vlge UE AP Utk BAPEL =G AGFFAS| B
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71eHste] A3 AHFEZE 9d(the Intergovernmental Panel on Climate
Change)®] & R34 (IPCC, 2007a, 2007b)oll w2, A EWe| HF L5,
SR F7F 2A7F e A wA7] 274A] 1.8-4.0°C W Ao ZAoR di
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s

rit
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FTHANUAE HZ T ERE B2 #As B Ao FHAUAE, &
A 9] E2 HAE 9EA(high path dependency)dl = ETF3tal HAEFHQ 7<=
A=t 2L 7leAl=ol 98l dAEHE 31420 7€ Wt {33 Atd=
A= 7] WEoltt. FHoUA= A Al 2 AA A dE FFT
o A3 #AE BAske FF3 AHEE 2 Aolth

4

TAZ R FHLALE o|A F 7FHSo] dojA AN dTS st Q)
= 11€ 4%, 919l /HH¥d EU-USA Summit oA =7
BACNA  AHA Y Fode HSHAd wel, olE wWEst]  trans-Atlantic
Energy Council& A X|3}7|2 ZAAsA o EU T oA ¥ 3] (European Wind
Energy Association) 3|7, Christian Kjaere= o2l g &ojol o3l th53 Zo] &
skal Sl
“ol 2] QtE o} ZEW = FA G A oA Bt F JEE &4A 2 Zlolth. EU%t
= ZE A A ZA g thEtE Ndska #eE dy e SAATIE AL T
Q3 dojt}. 7|FWEE AR ASAT LA o
COMEE HAE AT A&E3 Ao Basty, oyA A4 BAE& g3
2 WstA[AC & Aot o3 MER FHY 2HE, 7T} A3 A
v gde] AA% 20151 7HA] COA S ERE
of BtFolxok & Zloltt. o= FHAUAI MER FEo d4 24T Hojok
3tm, o}-&# AJE-2 trans-Atlantic Energy Council®] -4 A7} = ojof &
2 o] CHEWEA, 2009c).”

=3, A A 7] 7 (International Energy Agency)+ ‘wind agreement' & 7)|'%
& v, ol Sd=E0] UatRE Y AlaE Z2AEL A Al w4
£ w#&sta dHZQ R&D Z2AEE st dojA wizf o] 9T
<= 38t Atk 2009 @A 2470 3L=o] T ATl v=, Fd, T,

B AN 5 207 Y= EU ;Ssg-r]oi-@] EU ZF9u# €3

o, T3 F A4
AAA o Z 2008 d =0 AXH AlE &3 27,000MWE Fdojxal 9lom, 1,
w9l oprol & T Aol o9&l AuiE Atk 20081 HAA FE ol
Uz &7F 28.8% *o%ﬂirﬂ, ol A At His Hol de A2 2008
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Ely A Al &7Fo] 120.8GWoll =23tal It 2008 MEA AEE &
Hubd §FS 27GWE o] 2007 d0] 18] 36% 27} B 2 o] THEWEA, 2009b).
AA A H A F7 o] F-3A Z(RPS: Renewables Portfolio Standard)©= @A 7=
2570 Foll A AEsta Aok FFRIEe] A4 B A= 5 4 Fo w2

Fol& 1ol T ik W oke] RPS7} 71 FEE W 9o, 20104
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(L Vo R =)
2

= AAAHGA FF Hl&o] 20%°l °ol& ALE HIAY & F&E Hlgh
FE 7ML e, 2 FoF P AE F T 202597HA 25% FE S
ERE a1 Yt
Zende) Ho SRS AR, 20079 @ slolw oF 20GWel Dl A4
o] A X5 % tHBolinger and Wiser, 2009). Tk 1#-2 1996~2008' A%t 7z A A ol
A FARAY FA ANEFS Uehah
Worldwid e cummulative installed capacity for wind power, 1996-2008
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=7} o A ‘Solar America Initiative’ 2} F-AA] 9 -F-A)| (Investment Tax Credit)
s 7 7HA A=ETE Fa3 A4 A ES A Aok =3 Hl= A7) 3 &
F AFEA FE HFddA el i Fx IE #d =2¥dFe £t AT

(Kravetz, 2008).

o A AABAUA A FEFFAZ} AA Feo] Bt A {AAl
=2 AYEa ok 10%9] QFAF AAFAel F71ste oF 30%] 85 Al
HEA7F 7H4E B oA Al=sle] 7o) 8 A A Addnh H, v
ME AR LA RS =YL aFstr Joem, Aok, muliEL, v

3 W EUl SolAE oo A 98 A7t Aa Folth A Eole] 4

%, the California Public Utilities Commission(CPUC)-2 2008'd A &2 =}
QA DAEE sdstal, ZYxYol Aol AAH &qtR AAEERE FHu
480MW &] AA A A A T &7 Fui7} Zhest =S Sklth CPUCE °l& F
3 &qtE AEEo] AAY AUAE o83 AHe A7) AFANA B et =
= oy, Agfxyole 7|53t 43 Bl AR x5 @4 71og A

o= Zlgskar St

3) ALl HA

A oA Mo JojA Agd =¥ HlE2 F8% F UHA A 8
oty AA A Z 2470 =717} 10,000MW o] 2] A Fo| RS AYA+alar
vl o= ¢ 69H o] Y F9E FIFE & de dolth v=, YA, HAF,
A= Alo}, ojgglole} ofdMETE AA AF AUA AFS FEst Aot

(Bertani, 2007).

B

rr

s

B F7hEol AGAUA AR AT TAH BEE AR 9o, 4F
Mo Ad AL AUANCE FE3T Atk 11T FS, APPR 490

A, AN A Z2AE et A D Ao =AM YA YA (PTC: the



Federal Production Tax Credit)7} 583 9T sta glom, Ay =24

A E 4 A § 3] (Geothermal Energy Association)®ll W2 H, w]=2] 2] Fof 4]
E o] &3 A HAFL ol et ZTHGEA, 2009a).

- Identified Geothermal Systems:3,675 MWe(95% 2&)~16,457 MWe(5% &)
- Undiscovered Geothermal Systems:7,917 MWe(95% <+&)~73,286 MWe(5% &)

* Enhanced Geothermal Systems (EGS):345,100 MWe(9%5% £&)~727,900 MWe (5% -8).

2006 MIT(Massachusetts Institute of Technology)© "= A doA #t
Ages B4 - B st oo mEH, deF < R&D FA7F o] Fo|nH,
&% 5093 100GWE A4S &= & Ao & H7FETHGES, 2009: 18). &, W=
AR F$ 108z FEFQ] WHoeE AT - BExlstal AFH o=
Enhanced Geothermal Systems (EGS)< HE.53thd, EGSE 2050 7HA] w = 7]
AAE 10%S TFFE F A& Aoz AGATHMIT, 2006). AE AFHdLE &
A wl= 87 F(Alaska, California, Hawaii, Idaho, Nevada, New Mexico, Utah
and Wyoming)ollA =F= 1 1om 2009d 3¢ @A F AAHEE&F2 3,040.27
MW 2 FA = Atk (GEA, 2009D).

d

o

AY 2kA| B FA) (the Federal Production Tax Credit)

AR ARA Y F2 BHor. AAA A Z2AEE £9F AA F A 10%

rlr
N
e
=2
<
N
K
fu
2
(m
YV

2006301 A 2008 %t A DoAA] Z2AEL] £7F AL F owje] o]=1 )
(DOE, 2009b). 12 ¢l A del ] 7Ade dslM vl FiRe Dol 7]
% X2 13 (Geothermal Technologies Program)= A 8lstal & wf
AquAde] e, HT 2 AHEE 7HsstE S st ZE IO oIt EGSE XA
HO2H, n= FHstaL ARsH A7 71 A Fekg =

4 & A oIH(DOE, 2009a).
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4) vko] 22 oA

v= &keko] Fo] Oahut 2050 74A] FolWA 8 F AAYAIA Hl&
< 70%7HA gdiste HRE FYstAT A7]de 25MWE] Hio]l @ ~~7} 2§
HTHHCE] 2009). 25MWE % 13+ oY A 359 1% E343tA %, Oahud| 3
LS

el AR B BEe] dRele AL AN Bart Yok

H

)

d
-
(o3

rl

=7hE0] vtelu 2 e f3 FAZS ExE AAsty Aok vl

Hho] @mj 2~ 9l biofuel &oFol loIA 71 B A] Z7tolth vddE=
20109 74A] QA oldA] A I HlES 9%, 20204744 17% = 57}
235 AA38AtH(Junginger and Faaij, 2005). 53], #}o] 2mjj 22} biofel
of tgk oJE=E 201039= 5.75%, 20203 l= 10%°] ©]E Hrgo]w, 2040
e HE#E FoHA 449 30%7F Hlol oy A osf FEE A=,
o]= 600914 1100 PJoll siwr= Ao|th

M 8

z
fe e e

ol

>
N

7102 vdde HH= ulo] @] 24} biofuel 4HS e
£33 5 A3 &9 ‘transition management 2= A H ST
ojemj, MEL 72 AHlZ, A&ET7HsE ARG 2 A 7SS Rijnmond
A% (toward renewable Rijnmond)2te= 4714 84E HIE S E 20401714 £
285 AAsAT. vddErt 8= 57HA 4 AEeE O 58349
A 7b2, @ W &4 (chain efficiency), @ 54 95, @ Asat A 95,
a8 © AAHY AY otk wlolemjr) o]Hd ZF AR QoA Fa o
& steF stal Q.
Nyttt HA] vlo] @ ulf 29} biofuel #oFoll AAA HF2Ql =7Fe] shuoltt. A
Uth= A, 7, A, Y, 3E oA B Ad Ade Bt
ATH A=A Q vlol e~ By SE Y% m¥o= E78taL, A vlo] &)
2213 YA 2019 6%l &3 A4 o]ty (Bradley, 2006). ©]ol we} Hio] e
Atk 2003 AW A4k F 39 B9 d4ks
9 7o FASL v F8 FES ofgiet Eoh
D 71BAF: vlo]l QoA ZS £33 ulo] o FE AAFZo)| #3+ BIOCAP &

T A, H41S ¢33 Canadian Foundation

4

)

O

Rl

o

d

xo

@ 38 R&D: dlvA AF 7|t T2 I ((PERD: Program of Energy and



Development)Z H}o] 2o x] AF7EE & wjd oF 547 B A

=
@ AMAFY: Sustainable Technology Development Canada - 7] $®#H3}(H] H}

ooz 7% TF) o] 2HE E 359 B grel /7

@ Pre-commercialization: RETScreen - A3 7}s4d o tfgl A3 Hr} =+

T

= "ol A e &8& AHstr] f7 2 7HA AIR 74
2I9ME G5t Aot ol AA #H JAEHERE b5 22 227
gty @O iyt A 2 B ¥ (Canadian Renewable and Conservation
Expenses) - ZR2AES] 27| 7§ ZAulo izt AAHAYL, @ AERE& T
431 (Capital Cost Allowance 43.1) - 2 Zdlo] gk &3 F4H O
Biofueloll thgt A® AHIA WA

T
o
= X

of SaAuAA ALe AT FAH BHE AHHL Ak of

=
JAEE WEFTS AT F2oluA Fopl oA 71 HFHA F7tolth

A&7 LA} (Osaka)oll A= Lo, th7lrt=(Dakamatsu)oll F HA
4&7F A EHJTHENAA, 2003). 2002 2HE ‘Hydrogen and Fuel Cell
Demonstration Projec (JHFC)'+ THY3t S5 d52FE Y +4 A4a F4d

S-S ZHECVs) 9] ds, &0e 9%, F uA ma4, A AHE =elA

o] kA Tl #g VEAHRJ] ARE 73, THE FIEE 33 JoH oLy
il | A& XHECVs) S| A4t Bg - Sibo] 3% 229 Ads 3=

=24

pZs
AAskal JTHHFC, 2009).

o

2 ABRAA WFe AT vz AAL, FaAdRAA =A H3I
(International Association for Hydrogen Energy)’} AHE & EZg| oA A

A Bej7l 3™ 1973 2 9171 o] F AEHHo=Z JfEE o] ki (Solomon

N
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and Banerjee, 2006). 47Nl 7Hd F S P HAL FreedomCAR
program¥ 2005 ARG HEole}t & + STk
o] fatelet & & UAIR

Moz Qs @ AR 29 olF B A

oyl
=
(@)
(@]
Q.
o
3
@)
>
=
o)
=
o
aQ
=
QO
3
rlo
—_
N
12
M
o
4t
OOE
9
-
Y
a
o
N
(o
et
O
o
2
Anj
ol
ok
£
1%

Q.
=

o)
b 23S 7o %t} (Solomon and Banerjee, 2006).

AZF 4 ALk A $- 20039 10,534 FIE|E 20061 10,683 FIHECSZ
I, vl=ro]l 4 A AP 8-S FA g AL ofY
THEIA, 2008a). °lF nF VEE AHE
AE7F vlm kS QA 2
AAs7] 13ll, 9% e ke A=
Ao &2 AE-E JATHNHA, 2004).

A AL A 0%l 7HATH AAZ 60%
A, 23% = YU& AA FAHoNA §3S
al =

WAL B3, ok % SR

I
o

Jfa

6) 3 ol 4=

AFliAE A TN o & VB F FRF AR AL F ol
9. clgdoz A AA oA wA e

and Weinstein, 2006).
- o 42| (wave energy): 8,000 - 80,000 TWh/year;
- B F=AF ol A (ocean thermal energy) 10,000 TWh/year.

S FoAlA = H& oA (wave energy), ZH o A|(tidal energy), ===}
Z] (Ocean thermal energy conversion), salinity gradient/osmotic energy, 3l &
foleu So 2 FEEw. sFAuA Zlee vFhddE =stkal, @A A
T AH= o2 AUl vls) 7] @A BriHI . dF =9,
7 A AR (AT & IMW) 3 2~3719] o Z2AETE A Fofl S
olty. AAAH R A FHPE&LE 7H5 F<l tidal barrage plant= 1966

ju]

o
M\

{2

[K



g2 BAE Ak Rance 3ol AXH AlAH &% 240MW TF =22 42} 1980
Ao AA= sivche] 20MW 7R WA, gla g Aol 17 4ol B3ta}t

*

ol# g AL Sl fs EUw sl doluvAl Mde A5 Adstal Atk EU
7} S FU A 7)e M-S A& o7 A Yeta, oA A A 42 A
%, 20208 7R oF 3GW TFRE el Al &S A FHH, 2050
= olE X Hol Y= A&l 7te¥ Ao= B JITHEOEA, 2008).
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1. CEEP & A} Q9F

[] Support of Sustainable Energy Options
(1A= CEEPSF 2 QIAIRE A w7} CEEPS| CEEP Senior Policy
FellowZ2% &5 3
Z# : Feb 1, 2010
A1t 10:00 AM - 11:15 AM
A4 . Composites Center, 104/106
< : Jingguang Chen

W& : Building Kinetic Models, Research Programs and Academic Units in
Support of Sustainable Energy Options.

[ ] Conference: "Sustainable Water Environment"
i Jul 29, 2010~]Jul 31, 2011

708 : ‘The University of Delaware will host the 6th annual International
Conference on Sustainable Water Environment from July 29-31 at
Clayton Hall on the UD campus in Newark. The conference is
designed to provide a forum for the exchange of information on
topics related to water among academicians, engineers and public

policy makers. This year’s conference will focus on strategy and
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technology needs for sustainable water in a time of climate change.

Clayton Hall, Laird Campus

YAFOl E : http://conferences.udel.edu/6ICSWE/

Conference: "4th Annual Energy & Sustainability"

I

Mme

A4

Sep 23, 2010~Sep 25

4th annual Energy & Sustainability conference, brought to you by
the Solar Hydrogen IGERT and University of Delaware Energy
Institute. Keynote speakers include Amanda Little (author of Power
Trip), Tom Gage (CEO of AC Propulsion), Toby Hemenway (author
of Gaia’s Garden: A Guide to Home-Scale Permaculture), and
Daniel Lerch (author of Post Carbon Cities: Planning for Energy
and Climate Uncertainty). Other speakers include UD professors
and local professionals and entrepreneurs. The conference will also
feature an Oxford-style debate on the merits and demerits of a

carbon cap and trade. Registration is free and open to the public.

Trabant University Center, Multipurpose Room

HYAOl E : http:/ /www.energy-sustainability-2010.com

Conference: "Clean Energy and the Global Economy"

I
A ZE

Mna -

Dec 13, 2010~Dec 14, 2010
7:30 AM - 4:00 PM

This conference will include global and national leaders from all
sectors as well as experts in energy and economic development
policy. UD President Patrick Harker has established the

development of clean energy options and policies as a strategic



priority for the University, building on a well-established
foundation of research in photovoltaics and other renewable energy
technologies and in policy research on climate change and the

interface of energy and environmental politics and economics.
74 ¢ Clayton Hall, Laird Campus

YA E : http:/ /www.udel.edu/ partnerships/

[ ] Transportation Electrification: A Global Policy Agenda
SPEAKER: Peter Fontaine, Esq.

Cozen O’Connor

Philadelphia, PA

DATE: Thursday, March 11, 2010
TIME: 12:00 - 1:30 p.m.
PLACE: Ewing Room, Perkins Student Center

Peter Fontaine is a shareholder of Cozen O’Connor, one of Philadelphia’s
largest law firms. Peter co-chairs Cozen’s Energy, Environmental & Public
Utility Practice and its Climate Change Practice. He received his juris doctor
degree in 1990 from George Washington University’s National Law Center.
He then was accepted into the honors program of the U.S. Environmental
Protection Agency in Washington, DC, where he helped implement the Clean
Air Act Amendments of 1990 and was a founding member of EPA’s first
multi-media enforcement task force. After a year as Special Assistant to
EPA’s Director of Civil Enforcement he moved to the Philadelphia area and
entered a private environmental law practice. He joined Cozen in 2002 to
develop the firm’s environmental and energy practice, where he helps
sustainable energy companies in the highly dynamic world of environmental
and energy law. Several of his clients are in the renewable energyand clean

transportation sectors. In 2008, Peter conceived and helped form the Battery
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Electric Vehicle Coalition, a group of emerging electric vehicle companies that
are proposing new federal programs to spur the market for electric vehicles.
Members of the Coalition include early stage EV manufacturers, Fisker
Automotive, Coda Automotive, and Phoenix Motorcars, as well as
NASDAQ-traded companies, AeroVironment, an electric vehicle charger maker
and Enerl, a lithium-ion battery maker. Peter speaks and writes frequently

on environmental and energy issues.

[ ] Renewable Energy Experience in China: From Concept to

Commercialization
SPEAKER: William Wallace, Ph.D.

National Renewable Energy Laboratory

Golden, CO
DATE: Thursday, April 8, 2010
TIME: 12:00 - 1:30 p.m.
PLACE: Ewing Room, Perkins Student Center

Dr. William Wallace is a Senior Project Leader in the Strategic Energy
Analysis Center at the National Renewable Energy Laboratory (NREL), where
he co-managescooperative agreements between the U.S. and China with the
US. Department of Energy. He previously served as Senior Technical
Advisor to the China Project Management Office of the NDRC/UNDP/GEF
Renewable Energy Program, providing advice and managing five renewable
energy market sectors, including large-scale wind farms, industrial-scale biogas
plants for livestock farms and several industrial sectors, solar/wind hybrid
village power systems, solar hot water systems, and bagasse cogeneration
facilities. ~ Dr. Wallace’s work also includes photovoltaic research and
development, and management of U.S. Department of Energy renewable

energy projects in China in the fields of solar, wind and biomass.



[ ] "Photovoltaic and Renewable Energy Engineering Education and

Research Programs at UNSW"
A April 23, 2010

AlZE:3:00 - 4:00 pm

74~ 1 103 Gore Hall

AAL : Professor Richard Corkish, Head of School, The School of
Photovoltaic and Renewable Energy Engineering, University of

New South Wales (UNSW), Australia

The University of New South Wales is the leading solar electricity research
and education university. The most recent class admitted 200 students. UNSW
has carried out silicon solar cell device research since the mid 1970s. The
UNSW solar cell research group has led international commercialization and,
since 2000, pioneered specialized undergraduate education in photovoltaics
engineering. That research and teaching is now included in the School of
Photovoltaic and Renewable Energy Engineering. UNSW is a leading
engineering school and the leading academic Solar Power program in the
world. They are also a partner on the program and the new UD Solar

Electricity, NSF-IGERT proposal.

The School’s photovoltaics devices research currently has four main strands.
Firstly, it continues to improve the commercially dominant technology of
silicon wafer solar cells. For example, strong advances are being made in
novel front contact technologies in collaborative work with Asian companies.
In the second research strand the School is able to produce thin film material
of similar or slightly better quality than the market leader. Third generation
solar cells research uses advanced physics to investigate structures, including
some based on silicon quantum dots, to try to affordably exceed the
fundamental limits that apply to any of the above methods. Fourthly, work at
UNSW on the emission of (infrared) light from silicon some years ago led to
the development of photoluminescence as a contactless characterization

method. New tools for the laboratory and production line are in use or under
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development. Aside from photovoltaics devices, the School also carries out
research into building integrated photovoltaics, solar energy systems, energy
efficiency of water pumping, combustion modeling, energy policy and solar

crop drying.

[] Smart Power: Climate Change, the Smart Grid and the Future of
Utilities
SPEAKER: Peter Fox-Penner, Ph.D.
The Brattle Group

Washington, DC

DATE: Thursday, April 29, 2010
TIME: 12:00 - 1:30 p.m.
PLACE: Ewing Room, Perkins Student Center

Dr. Peter Fox-Penner is a consulting executive and internationally recognized
authority on energy and electric power industry issues. He is a Principal and
Chairman Emeritus of The Brattle Group, a leading economic consulting firm.
In his consulting practice, Dr. Fox-Penner advises energy companies,
government agencies, and their counsels on energy regulatory and market
policy issues. His primary focus ison electric industry structure, climate
change, and energy efficiency policies. He is an acclaimed author and
recently released Smart Power: Climate Change, the Smart Grid, and the

Future of Electric Utilities.



[ ] Seeking the Opportunities for Change: Sustainable Energy Solutions

for Meeting China’s Energy and Environmental challenges
SPEAKER: Bo Shen
Principal Scientific Engineering Associate

Lawrence Berkeley National Laboratory

DATE: Thursday, May 13, 2010
TIME: 12:00 - 1:30 p.m.
PLACE: Ewing Room, Perkins Student Center

Dr. Bo Shen is Principal Scientific Engineering Associate in the China Energy
Group at the Lawrence Berkeley National Laboratory (LBNL), where he
collaborates extensively with Chinese partners on improving China’s energy
use through industrial energy efficiency and demand-side management
programs. Prior to joining LBNL, Dr. Shen led the China Energy Efficiency
and DSM Project at the Natural Resources Defense Council (NRDC), building
capacity and providing policy support in facilitating greater energy efficiency
improvement at the national level and designing and implementing DSM
programs at the local level. Bo began his career as a Senior Public Ultilities
Analyst in Delaware, working on a broad range of regulatory issues including
electricity ~ restructuring, retail competition, wholesale power market
development, integrated resource planning, energy efficiency, demand
response, renewable energy and distributed generation from 1999-2007. Bo
earned his Ph.D. in energy and environmental policy from the University of
Delaware after completing his dissertationon sustainable energy for the rural
developing world. He also received an MBA in finance from Temple
University and an M.S. in environmental policy from Rensselaer Polytechnic

Institute.
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January 3, 2011

Dr. Sang-Jin Lee

Department of Environment and Ecology
Chungnam Development Institute

101 Geumheung-Dong, Gongju
Chungcheongnam-Do, 314-140

Karea

Dear Dr. Lee:

This is to certify that Dr. Sang-Jin Lee has successfully completed his visiting
scholarship at the Center for Energy and Environmental Policy (CEEP), University of
Delaware from January 1, 2010 to December 31, 2010.

It is our hope that your stay at CEEP enhances epportunities to further collaborate
on research in the areas of energy and environmental policy in the near future. It is also
expected that your support for, and interest in, CEEP and the Energy and Environmental
Policy Program {ENEP) will continue after your return to Korea.

Congratulations again on your successful visiting scholarship at CEEP.
Sincerely, iy /

M % o / ,f;:-f‘r{/ l’?/

Iy
J
John Byrne Young-Do Jg /
Distinguished Professor Professar/Directot, ENEP
Director, CEEP As?fgcfate Dire"gfor.l_,CEEP
/
AR ELU L AL Brrod T uUNITY UNIVERSITY
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